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(57) ABSTRACT 

An induction heat cooking device is provided that finishes 
preheating in a short time and maintains the temperature 
obtained at the finish of the preheating. The induction heat 
cooking device includes a heating coil for heating a cooking 
container by induction, an inverter circuit for providing a high 
frequency current to the heating coil, an operation unit includ 
ing an operation mode setting unit for setting an operation 
mode of the inverter circuit, an infrared sensor for detecting 
an infrared light that is emitted from a bottom surface of the 
cooking container, a control unit for controlling an output of 
the inverter circuit based on an output of the infrared sensor 
and a setting inputted to the operation unit, and a notification 
unit. 
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INDUCTION HEAT COOKING DEVICE 

This application is a 371 application of PCT/JP2009/ 
000710 having an international filing date of Feb. 19, 2009, 
which claims priority to JP2008-036828 filed on Feb. 19, 
2008, JP2008-061303 filed on Mar. 11, 2008 and JP2008 
086059 filed on Mar. 28, 2008, the entire contents of which 
are incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to an induction heat cooking 
device for heating an object to be heated Such as a cooking 
container. 

BACKGROUND ART 

In recent years, induction heat cooking devices for heating 
cooking containers such as a pot and a frying pan with a 
heating coil by induction have been widely used in ordinary 
households and commercial-use kitchens. The induction heat 
cooking device includes a heat sensitive element Such as a 
thermistor on a lower surface of a top plate to detect the 
temperature of the bottom surface of a cooking container with 
the heat sensitive element, and controls the heating coil so that 
the detected temperature agrees with a target temperature. For 
example, when the cooking container is preheated before 
fried food are cooked, the induction heat cooking device 
controls the heating coil so that the temperature detected by 
the heat sensitive element reaches a preheating target tem 
perature. 
When a pot contains a large amount of oil and food, for 

example, when fried food is cooked, (i.e., the load is large), 
the temperature of the bottom Surface of the cooking con 
tainer gradually increases. In contrast, when a frying pan 
contains only a small amount of oil (i.e., the load is Small), the 
temperature increases rapidly. In this induction heat cooking 
device, the heat sensitive element detects the temperature of 
the bottom Surface of the cooking container placed on the top 
plate by detecting the temperature transferred from the cook 
ing container to the top plate, and therefore, the heat sensitive 
element has poor temperature following capability with 
respect to the temperature of the bottom surface of the cook 
ing container. Accordingly, when the temperature of the bot 
tom Surface of the cooking container rapidly increases, there 
is a large error between the actual temperature of the bottom 
Surface of the cooking container and the temperature detected 
by the heat sensitive element. As a result of this large error, 
even after the actual temperature of the bottom surface of the 
cooking container has reached the target temperature, the heat 
sensitive element cannot detect the actual temperature having 
reached the target temperature, which causes the induction 
heat cooking device to continue heating. Therefore, the tem 
perature of the bottom Surface of the cooking container may 
go far beyond the target temperature, and may reach a dan 
gerous temperature such as an oil firing temperature. In order 
to solve the above problem, a conventional induction heat 
cooking device detects the temperature gradient of the bottom 
Surface of the cooking container, and stops heating when the 
temperature gradient is determined to be steeper than a pre 
determined temperature gradient, thus controlling the heating 
coil so that the temperature of the bottom surface of the 
cooking container does not reach a dangerous temperature 
(for example, refer to Patent Document 1). 
Patent Document 1: JP 64-33881 A 
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2 
PROBLEMS TO BE SOLVED BY THE 

INVENTION 

However, the conventional induction heat cooking device 
that controls and stops heating based on the temperature 
gradient calculated based on the temperature detected by the 
heat sensitive element may fail to stop heating at an appro 
priate time as described below, when the load is small, for 
example, when a cooking container having a thin bottom plate 
is used for cooking of stir-fried food, in which the cooking 
starts with a small amount of oil. 

Since the heat sensitive element detects the temperature of 
the bottom Surface of the cooking container by detecting the 
temperature of the lower Surface of the top plate, a large 
clearance between the top plate and the bottom surface of the 
cooking container at the position at which the heat sensitive 
element detects the temperature would have a great affect on 
the relationship between the detected temperature and the 
actual temperature of the bottom Surface of the cooking con 
tainer. In particular, a large clearance is formed between the 
bottom of the pot and the top plate in a case where the bottom 
of the pot is warped. In this case, the temperature of the 
bottom of the pot is less likely to be transferred to the top 
plate. Accordingly, the temperature gradient calculated from 
the temperature detected by the heat sensitive element is less 
than the actual temperature gradient of the bottom of the pot. 
Therefore, the conventional induction heat cooking device 
may fail to stop heating at an appropriate time. 
When the thickness of the bottom surface of the cooking 

container is thin, the temperature of the bottom surface of the 
cooking container rapidly increases. On the other hand, it 
takes some time for the heat of the bottom surface of the 
cooking container to be transferred to the lower surface of the 
top plate. Therefore, even if the heat sensitive element can 
detect the same slope as the actual temperature gradient of the 
bottom Surface of the cooking container, it takes some time 
for the heat sensitive element to detect it, and the heat sensi 
tive element may fail to stop heating at an appropriate time. 
As described above, the conventional induction heat cook 

ing device often fails to stop heating at an appropriate time 
because the conventional induction heat cooking device con 
trols and stops heating based on the temperature gradient 
calculated based on the temperature detected by the heat 
sensitive element. If the conventional induction heat cooking 
device fails to stop heating at an appropriate time, the tem 
perature of the bottom Surface of the cooking container goes 
far beyond the target temperature, and there is a problem in 
that it takes a long time to thereafter stabilize the temperature 
to the target temperature. On the other hand, in a case where 
the load is Small, it is necessary for the conventional induction 
heat cooking device to start heating the cooking container 
with a small heating power so that the temperature of the 
bottom surface of the cooking container does not go beyond 
the target temperature. In this case, however, there is a prob 
lem in that it takes a long time for the temperature of the 
bottom Surface of the cooking container to reach the target 
temperature. 

Therefore, when the conventional induction heat cooking 
device heats an object to be heated having a thin bottom plate, 
there is a problem in that the conventional induction heat 
cooking device cannot raise the temperature of the object to 
be heated to the target temperature in a short time, and cannot 
prevent a transitional temperature with respect to the target 
temperature from attaining an excessively high temperature. 
Therefore, while stir-fried food is cooked with a frying pan, 
the conventional induction heat cooking device cannot finish 
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preheating in a short time, and cannot prevent the frying pan 
from reaching an excessively high temperature and deform 
ing or getting discolored. 
The present invention solves the above problems and aims 

at providing an induction heat cooking device that raises the 
temperature of an object to be heated to a target temperature 
in a short time and prevents a transitional temperature with 
respect to the target temperature from attaining an exces 
sively high temperature, even when the object to be heated has 
a thin bottom plate. More specifically, the present invention 
aims at providing an induction heat cooking device that can 
finish preheating in a short time and can prevent a frying pan 
from reaching an excessively high temperature and deform 
ing or getting discolored, while stir-fried food is cooked with 
the frying pan. Further, the present invention provides an 
induction heat cooking device that continues heating to keep 
an object to be heated at an appropriate temperature after the 
preheating is finished. 

SUMMARY OF THE INVENTION 

In order to achieve the above aims, an induction heat cook 
ing device according to the present invention includes a top 
plate made of a material through which an infrared light is 
transmitted, a heating coil for receiving a high frequency 
current to heat a cooking container placed on the top plate by 
induction, an inverter circuit for providing the high frequency 
current to the heating coil, an operation unit including an 
operation mode setting unit for setting an operation mode of 
the inverter circuit, an infrared sensor for detecting an infra 
red light that is emitted from a bottom surface of the cooking 
container and transmitted through the top plate, a control unit 
for controlling an output of the inverter circuit, based on an 
output of the infrared sensor and a setting inputted to the 
operation unit, and a notification unit, wherein the operation 
mode includes a preheating heating mode for performing 
preheating before performing heating, wherein when the 
operation mode is set to a preheating heating mode, the con 
trol unit starts operation in a preheating mode for heating the 
cooking container with a first heating output corresponding to 
the preheating heating mode, and wherein when an increment 
of an output value of the infrared sensor is more than a first 
predetermined increment since the heating starts with the first 
heating output, the control unit causes the notification unit to 
notify a user that the preheating is finished, and the operation 
mode is changed to a waiting mode for performing heating 
with a second heating output that is lower than the first heat 
ing output. 
The operation mode may be changed to the waiting mode 

when the increment of the output value of the infrared sensor 
with respect to a predetermined initial output value exceeds 
the first predetermined increment, instead of the increment of 
the output value of the infrared sensor since the heating starts 
with the first heating output. In this case, the predetermined 
initial value may be an output value of the infrared sensor that 
is obtained when the cooking container, having Such a tem 
perature that the gradient of increase in the output of the 
infrared sensor with respect to a change oftemperature of the 
cooking container is equal to or less than a predetermined 
value, is placed on the top plate. 
When the increment of the output value of the infrared 

sensor is equal to or more than a second predetermined incre 
ment in the waiting mode, the heating may be performed with 
a third heating output that is Smaller than the second heating 
output, or the heating may be halted. When the increment of 
the output value of the infrared sensor is less than a third 
predetermined increment that is equal to or less than the 
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4 
second predetermined increment, the heating may be per 
formed with the second heating output. 
The first predetermined increment may be changeable. 
The induction heat cooking device may further include an 

input current detection unit for detecting a magnitude of an 
input current provided from a power source and a heating coil 
current detection unit for detecting a magnitude of a heating 
coil current flowing in the heating coil. At this occasion, the 
control unit may determine a material of the cooking con 
tainer based on the detected magnitude of the input current 
and the detected magnitude of the heating coil current at the 
start of the preheating mode, and may set the first predeter 
mined increment based on the determined material of the 
cooking container. 
The induction heat cooking device may further include a 

buoyancy reduction plate arranged between the top plate and 
the heating coil and a temperature detection unit for detecting 
a temperature of the buoyancy reduction plate. At this occa 
Sion, the control unit may set the first predetermined incre 
ment based on the temperature of the buoyancy reduction 
plate that is detected by the temperature detection unit after 
the heating starts with the first heating output. 
The induction heat cooking device may further include a 

buoyancy reduction plate arranged between the top plate and 
the heating coil, a first temperature detection unit for detect 
ing a temperature of the buoyancy reduction plate, and a 
second temperature detection unit for detecting a temperature 
of the top plate. At this occasion, the control unit may deter 
mine whether the bottom Surface of the cooking container is 
warped or not based on a difference between the temperature 
detected by the first temperature detection unit and the tem 
perature detected by the second temperature detection unit, 
and may set the first predetermined increment according to 
whether there is a warpage or not. 
The control unit may include an input power integration 

unit for adding up an input power. In this case, when the 
increment of the output value of the infrared sensor since the 
start of the heating with the first heating output is not more 
than the first predetermined increment but the integration 
value of the input power since the start of the heating with the 
first heating output, that is added up by the input power 
integration unit, is more than a predetermined power integra 
tion value, the notification unit may notify the user that the 
preheating is finished, and the operation mode may be 
changed to the waiting mode. 
The predetermined power integration value may be 

changeable. 
The induction heat cooking device may further include an 

input current detection unit for detecting a magnitude of an 
input current provided from a power source and a heating coil 
current detection unit for detecting a magnitude of a heating 
coil current flowing in the heating coil. The control unit may 
determine a material of the cooking container based on the 
detected magnitude of the input current and the detected 
magnitude of the heating coil current at the start of the pre 
heating mode, and may set the predetermined power integra 
tion value based on the determined material of the cooking 
container. 
The operation unit may further include a heating power 

setting unit with which a user gives an instruction for setting 
a heating power of the inverter circuit. In this case, when the 
user inputs an instruction for changing the setting of the 
heating power by means of the heating power setting unit in 
the waiting mode, the operation mode may be changed to the 
heating mode for performing heating with a fourth heating 
output corresponding to the heating power instructed by the 
user. When the increment of the output value of the infrared 
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sensor is more than a fourth predetermined increment in the 
heating mode, the heating may be performed with a fifth 
heating output that is Smaller than the fourth heating output, 
or the heating may be halted. When the increment of the 
output value of the infrared sensor is less than a fifth prede 
termined increment that is equal to or less than the fourth 
predetermined increment, the heating may be performed with 
the fourth heating output. 
When the fourth heating output is more than the second 

heating output, the fourth predetermined increment may be 
set larger than the second predetermined increment. When the 
fourth heating output is less than the second heating output, 
the fourth predetermined increment may be set equal to the 
first predetermined increment. 
The infrared sensor may be arranged at a position in the 

radius direction of a coiled wire of the heating coil. The 
infrared sensor may include a photodiode made of silicon. 

ADVANTAGES OF THE INVENTION 

According to the heating cooking device of the present 
invention, a preheating function having an excellent usability 
can be achieved with an infrared sensor. In other words, the 
change of the output of the infrared sensor is measured, and 
the temperature of the bottom Surface of the cooking con 
tainer is detected. Accordingly, the actual temperature of the 
bottom surface of the cooking container can be accurately 
detected with high thermal responsiveness. Therefore, the 
heating output can be large, and the object to be heated can be 
brought to a target temperature in a short time. Thereafter, the 
output can be reduced immediately, and the object to be 
heated is maintained at a temperature appropriate for preheat 
ing. As a result, the transitional temperature can be prevented 
from reaching an abnormally high temperature with respect 
to the target temperature. More specifically, a preheating 
mode is arranged for operating the preheating function. In the 
preheating mode, the temperature is controlled with the infra 
red sensor. Therefore, even when stir-fried food is cooked 
with a frying pan, the heating power can be set large in the 
preheating mode, and the preheating can be finished in a short 
time without damaging the frying pan. In addition, the object 
to be heated can be maintained at an appropriate temperature 
by continuing heating after the preheating is finished. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a structure of an 
induction heat cooking device according to Embodiment 1 of 
the present invention. 

FIG. 2 is a top view illustrating a top plate of FIG. 1. 
FIG.3 is a circuit diagram illustrating an infrared sensor of 

FIG 1. 
FIG. 4 is a diagram illustrating characteristics of the infra 

red sensor of FIG. 3. 
FIG. 5 is a flowchart illustrating overview of operation 

performed by the induction heat cooking device according to 
Embodiments 1 to 3 of the present invention. 

FIG. 6A is a view illustrating an example of display on a 
display unit when "preheating heating mode” is selected. 

FIG. 6B is a view illustrating an example of display on a 
display unit in a preheating mode. 

FIG. 6C is a view illustrating an example of display on a 
display unit in a waiting mode. 

FIG. 6D is a view illustrating an example of display on a 
display unit in a heating mode. 

FIG. 7 is a flowchart illustrating the preheating mode. 
FIG. 8 is a flowchart illustrating the waiting mode. 
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6 
FIG. 9 is a flowchart illustrating the heating mode. 
FIG. 10A is a view illustrating a temperature of a cooking 

container. 
FIG. 10B is a view illustrating the output increment of the 

infrared sensor. 
FIG. 10C is a view illustrating the amount of heating elec 

tricity. 
FIG. 11 is a block diagram illustrating a structure of an 

induction heat cooking device according to Embodiment 2 of 
the present invention. 

FIG. 12 is a flowchart illustrating a setting of a first prede 
termined increment AV1 in the preheating mode in the induc 
tion heat cooking device of FIG. 11. 

FIG. 13 is a block diagram illustrating another structure of 
the induction heat cooking device according to Embodiment 
2 of the present invention. 

FIG. 14 is a flowchart illustrating a setting of the first 
predetermined increment AV1 in the preheating mode in the 
induction heat cooking device of FIG. 13. 

FIG. 15 is a block diagram illustrating a structure of an 
induction heat cooking device according to Embodiment 3 of 
the present invention. 

FIG. 16 is a flowchart in a waiting mode according to 
Embodiment 3 of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The embodiments of the present invention will be herein 
after described with reference to the drawings. 
<Embodiment 1 >> 
1.1 Structure of Induction Heat Cooking Device 

FIG. 1 illustrates a structure of an induction heat cooking 
device according to Embodiment 1 of the present invention. 
The induction heat cooking device according to the present 
embodiment has “preheating function for performing pre 
heating to reacha target temperature before performing a high 
power heating for stir-fried food and the like. In the controls 
during preheating and heating, the induction heat cooking 
device according to the present embodiment uses an output 
signal corresponding to a temperature of an object 10 to be 
heated that is obtained by an infrared sensor 3 having high 
thermal responsiveness. For example, this induction heat 
cooking device is incorporated into a cabinet of a kitchen and 
the like. 
The induction heat cooking device according to Embodi 

ment 1 of the present invention includes a top plate 1 arranged 
on the top surface of the device and a heating coil 2 (an outer 
coil 2a and an inner coil 2b) for heating the object 10 to be 
heated on the top plate 1 by induction by generating high 
frequency magnetic field. The top plate 1 is made of an 
electrically insulating material Such as glass. Infrared light 
can penetrate through the top plate 1. The heating coil 2 is 
arranged below the top plate 1. The heating coil 2 is concen 
trically divided into two parts, i.e., the outer coil 2a and the 
inner coil 2b. A clearance is arranged between the outer coil 
2a and the inner coil 2b. The object 10 to be heated is heated 
by an eddy current generated by the high frequency magnetic 
field of the heating coil 2. 
An operation unit 4 is arranged on the user side of the top 

plate 1. With the operation unit 4, the user gives instructions 
Such as start/stop. A display unit 12 is arranged between the 
operation unit 4 and the object 10 to be heated. Below the 
operation unit 4 and the display unit 12, a light Source 14 is 
arranged to illuminate the operation unit 4 and the display unit 
12. 



US 9,035,223 B2 
7 

The infrared sensor 3 is arranged below the gap between 
the outer coil 2a and the inner coil 2b. Since the high fre 
quency magnetic field of the heating coil 2 is strong at this 
position, the infrared sensor 3 can detect the approximate 
maximum temperature of the bottom surface of the object 10 
to be heated (an output corresponding to the temperature at a 
position in the radius direction of the cooking container). The 
infrared light based on the temperature of the bottom surface 
of the object 10 to be heated that is emitted from the bottom 
surface of the object 10 to be heated passes through the top 
plate 1 and the clearance between the outer coil 2a and the 
inner coil 2b, and the infrared sensor 3 receives the infrared 
light. The infrared sensor 3 detects the received infrared light, 
and outputs an infrared light detection signal 35 based on the 
amount of detected infrared light. 

Below the heating coil 2, a rectifying/smoothing unit 6 is 
arranged to convert an alternating Voltage provided by a com 
mercial power source 5 into a direct current Voltage, and an 
inverter circuit 7 is arranged to receive the direct current 
Voltage from the rectifying/smoothing unit 6, generate a high 
frequency current, and output the generated high frequency 
current to the heating coil 2. An input current detection unit 9 
is arranged between the commercial power source 5 and the 
rectifying/smoothing unit 6 to detect the magnitude of the 
input current flowing from the commercial power source 5 to 
the rectifying/smoothing unit 6. 

The rectifying/smoothing unit 6 includes a full-wave rec 
tifying device 61 constituted by bridge diodes, and also 
includes a low pass filter connected to the output terminal of 
the full-wave rectifying device 61 and constituted by a choke 
coil 62 and a smoothing capacitor 63. The inverter circuit 7 
includes a switching device 73 (in the present embodiment, 
IGBT), a diode 72 connected in antiparallel with the switch 
ing device 73, and a resonant capacitor 71 connected in par 
allel with the heating coil 2. The switching device 73 of the 
inverter circuit 7 turns on and off to generate high frequency 
current. A high frequency inverter is constituted by the 
inverter circuit 7 and the heating coil 2. 
The induction heat cooking device according to the present 

embodiment further includes a control unit 8 for controlling 
the operation of the induction heat cooking device. The con 
trol unit 8 has a heating control unit 81 for controlling the high 
frequency current provided from the inverter circuit 7 to the 
heating coil 2 by controlling ON/OFF state of the switching 
device 73 of the inverter circuit 7. The heating control unit 81 
controls ON/OFF state of the switching device 73 based on a 
signal transmitted from the operation unit 4 and a temperature 
detected by the infrared sensor 3. 
The control unit 8 further has an input power integration 

unit 82 for adding up an input power. The input power inte 
gration unit 82 adds up input power based on the input current 
detected by the input current detection unit 9. For example, 
the input power integration unit 82 calculates the integration 
value of the input power since the preheating has started. In a 
case where the input current is deemed to be approximately 
constant, the input power integration unit 82 may calculate 
the integration value of the input power based on the elapsed 
time. The input power can be calculated from a product of the 
input current and the input Voltage, and accordingly, the input 
power may be obtained by measuring the input Voltage. Alter 
natively, the input Voltage may be deemed to be constant, and 
the integration value of the input power may be simply cal 
culated from the input current and the elapsed time. 
The induction heat cooking device according to the present 

embodiment further includes a notification unit 13. The noti 
fication unit 13 is, for example, a speaker for outputting a 
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8 
beep Sound. More specifically, when the preheating is fin 
ished, the notification unit 13 outputs a beep sound for noti 
fying the finish of preheating. 

FIG. 2 illustrates a top view of the top plate 1. At least one 
heating portion 11 (in the present embodiment, two heating 
portions 11) are printed and indicated on the upper Surface or 
the lower surface of the top plate 1. The heating portion 11 
indicates a position on which the object 10 to be heated is 
placed. The heating coils 2 are respectively arranged below 
the heating portions 11. A display unit 12 is arranged at the 
front side (user side) of the heating portion 11. The control 
unit 8 controls the light source 14, so as to turn on, blink, and 
turn off characters and pictures included in the display unit 
12. 
The display unit 12 includes an operation mode display 

unit 12a indicating an operation mode, a heating power dis 
play unit 12b indicating the magnitude of the output of the 
heating coil 2, and a timer display unit 12c indicating the 
remaining time of a timer. The operation mode is a mode for 
suitably setting the operation of the inverter circuit 7 for 
various kinds of cooking (for example, preheating, heating, 
fried food, boiling water, and cooking rice). As shown in the 
left column of the following Table 1, the induction heat cook 
ing device according to the present embodiment includes five 
operation modes, i.e., "preheating heating mode”, “heating 
mode”, “fried food mode”, “water boiling mode”, and “rice 
cooking mode'. When the user selects “preheating heating 
mode, the induction heat cooking device according to the 
present embodiment performs operation in "preheating 
mode”, “waiting mode”, and “heating mode” in order, the 
details of which will be described in detail later. 

TABLE 1 

Actual operation mode in selected 
Selectable operation modes operation mode 

Preheating heating mode Preheating mode -> Waiting mode --> 
Heating mode 
Heating mode 
Fried food mode 
Water boiling mode 
Rice cooking mode 

Heating mode 
Fried food mode 
Water boiling mode 
Rice cooking mode 

The operation unit 4 is arranged on the front side (user side) 
of the display unit 12. The operation unit 4 includes a plurality 
of capacitance Switches 4a to 4f. The useruses the Switches 4a 
to 4f to give instructions about cooking. The Switches 4a to 4f 
are arranged according to the number of heating portions 11. 

Particular functions are respectively assigned to the 
switches 4a to 4f. For example, the switch 4a is an ON/OFF 
Switch for controlling start and stop of cooking. 
The switch 4b is a menu switch for switching the operation 

mode to either preheating heating mode”, “heating mode'. 
“fried food mode”, “water boiling mode”, “rice cooking 
mode'. Every time the user presses down the menu switch 4b, 
characters and pictures representing "heating”, “preheating 
heating”, “fried food”, “water boiling”, “rice cooking blink 
in this order in the operation mode display unit 12a, so that the 
user switches the selection of the operation mode. When the 
user selects any one of the operations modes, i.e., "heating 
mode”, “preheating heating mode”, “fried food mode'. 
“water boiling mode”, “rice cooking mode, and manipulates 
the ON/OFF switch 4a, the selected operation mode is 
decided. Accordingly, an indication corresponding to the 
decided operation mode is lighted, and indications corre 
sponding to the undecided operation modes are turned off. 
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The Switch 4c is a heating power setting Switch for increas 
ing the heating power. The Switch 4d is a heating power 
setting Switch for decreasing the heating power. During 
operation in “heating mode' or “waiting mode, the heating 
power can be set by manipulating the heating power setting 
Switches 4c and 4d. 
The Switches 4e, 4fare timer Switches for setting a heating 

time. 
When the control unit 8 detects that the switches 4a to 4f 

are pressed down, the control unit 8 controls the inverter 
circuit 7 based on the pressed switch, and controls the high 
frequency current provided to the heating coil 2. 

FIG.3 is a circuit diagram illustrating the infrared sensor 3. 
The infrared sensor 3 includes a photodiode 31, an opera 
tional amplifier 32, and resistors 33, 34. One end of the 
resistor 33 and one end of the resistor 34 are connected to the 
photodiode 31. The other end of the resistor 33 and the other 
end of the resistor 34 are respectively connected to the output 
terminal and the inverted output terminal of the operational 
amplifier 32. The photodiode 31 is a light receiving device 
made of silicon that conducts electric current when infrared 
light penetrating through the top plate 1, i.e., infrared light 
having a wavelength of approximately 3 micron or less, is 
emitted onto the photodiode 31. The photodiode 31 is 
arranged at Such a position that the photodiode 31 can receive 
infrared light emitted from a cooking container. The electric 
current generated by the photodiode 31 is amplified by the 
operational amplifier 32, and is outputted to the control unit 8 
as an infrared light detection signal 35 (corresponding to a 
voltage value V) representing the temperature of the object 10 
to be heated. Since the infrared sensor 3 receives the infrared 
light emitted from the object 10 to be heated, the infrared 
sensor 3 has higher thermal responsiveness than a thermistor 
detecting the temperature via the top plate 1. 

FIG. 4 is output characteristics of the infrared sensor 3. In 
FIG. 4, the horizontal axis represents the temperature of the 
bottom surface of the object 10 to be heated such as a cooking 
container, and the vertical axis represents the Voltage value of 
the infrared light detection signal 35 outputted from the infra 
red sensor 3. The infrared light detection signal 35 has output 
characteristics 35a to 35c based on the affect exerted by 
disturbance light. The output characteristic 35a represents the 
output of the infrared light detection signal 35 in a case where 
no disturbance light comes in, namely, in a case where only 
the infrared light emitted from the object 10 to be heated is 
received. The output characteristic 35b represents the output 
of the infrared light detection signal 35 in a case where weak 
disturbance light comes into the infrared sensor 3. The output 
characteristic 35c represents the output of the infrared light 
detection signal 35 in a case where intense disturbance light 
Such as Sunbeam comes in. 
The present embodiment aims at performing preheating 

when high heating power is required, for example, when 
stir-fried food is cooked. Therefore, the preheating target 
temperature is high in the present embodiment (for example, 
250° C. to 270° C.), and the output obtained at a high tem 
perature is used. Accordingly, as shown by the output char 
acteristics 35a, the infrared sensor 3 according to the present 
embodiment has characteristics that the infrared sensor 3 
outputs the infrared light detection signal 35 when the tem 
perature of the bottom surface of the object 10 to be heated is 
approximately 250° C. or more, but the infrared sensor 3 does 
not output the infrared light detection signal 35 when the 
temperature is less than approximately 250°C. In this case, 
“the infrared sensor 3 does not output the infrared light detec 
tion signal 35’ means not only that “the infrared sensor 3 does 
not output the infrared light detection signal 35 at all, but 
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10 
also that “the infrared sensor 3 substantially does not output 
the infrared light detection signal 35', namely, “the infrared 
sensor 3 outputs a signal which is so weak that the control unit 
8 is substantially unable to read the change of the temperature 
of the bottom surface of the object 10 to be heated based on 
the change of the magnitude of the infrared light detection 
signal 35. When the object 10 to be heated has a temperature 
within a range in which the signal is outputted, i.e., when the 
object 10 to be heated has a temperature of approximately 
250° C. or more, the output value of the infrared light detec 
tion signal 35 has a monotonically increasing characteristic in 
nonlinear manner, and increases in an exponential function 
manner, in which the gradient of increase becomes steeper as 
the object 10 to be heated has a higher temperature. 

In a case where the infrared sensor 3 receives weak distur 
bance light, the infrared sensor 3 outputs a signal having a 
small value due to the disturbance light as shown by the 
output characteristic 35b even when the temperature is less 
than 250° C. In a case where the infrared sensor 3 receives 
intense disturbance light Such as Sunbeam, the infrared sensor 
3 outputs a signal having a large value as shown by the output 
characteristic 35c even when the temperature is less than 250° 
C. 
As mentioned above, the infrared light detection signal 35 

outputted by the infrared sensor 3 is affected by the distur 
bance light. In order to overcome this problem, in the present 
embodiment, the finish of preheating, i.e., whether the object 
10 to be heated has reached the target temperature or not, is 
determined based on whether an output increment AV of the 
voltage value V of the infrared light detection signal 35 has 
exceeded a first predetermined increment AV1 since the pre 
heating has started. The details of the predetermined incre 
ments AV1, AV2 of FIG. 4 will be described later when FIGS. 
7, 8, 10 are described. 
1.2 Operation of Induction Heat Cooking Device 
Operation of the control unit 8 of the induction heat cook 

ing device according to the present embodiment structured as 
described above will be hereinafter described. FIG. 5 sche 
matically illustrates the operation of the induction heat cook 
ing device according to the present embodiment. When the 
user turns on the power of the induction heat cooking device, 
the user manipulates the menu Switch 4b to choose one of 
operation modes from among "preheating heating mode'. 
“heating mode”, “fried food mode”, “water boiling mode'. 
and “rice cooking mode, and Subsequently, the user operates 
the ON/OFF switch 4a to decide the selected operation mode. 
The control unit 8 inputs the operation mode thus decided by 
the user via the operation unit 4 (S501). The control unit 8 
determines whether the operation mode decided by the user is 
the preheating heating mode or not (S502). When the decided 
operation mode is determined to be the preheating heating 
mode (Yes in S502), the control unit 8 starts operation in the 
preheating mode (S503). In the preheating mode, the tem 
perature of the cooking container is controlled so that the 
temperature reaches the predetermined target temperature 
(preheating temperature). When the temperature of the cook 
ing container reaches the predetermined target temperature, 
and the preheating mode is finished, the control unit 8 starts 
operation in the waiting mode (S504). In the waiting mode, 
the temperature of the object 10 to be heated attained at the 
time of the finish of the preheating is controlled and main 
tained until the user sets the heating power. When the user sets 
the heating power in the waiting mode, the control unit 8 starts 
operation in the heating mode (S505). In the heating mode, 
the inverter circuit 7 is controlled based on the heating power 
set by the user. When the operation mode decided by the user 
is determined not to be the preheating heating mode (No in 
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S502), the control unit 8 determines whether the operation 
mode decided by the user is the heating mode or not (S506). 
When the operation mode deiced by the user is determined to 
be the heating mode (Yes in S506), the control unit 8 starts 
operation in the heating mode without going into the preheat- 5 
ing mode and the waiting mode (S505). When the operation 
mode decided by the user is determined not to be the heating 
mode (No in S506), the control unit 8 operates based on 
another operation mode that is selected and decided by the 
user (S507). For example, when the selected and decided 10 
operation mode is determined to be the fried food mode, the 
control unit 8 starts operation in the fried food mode. Since 
the present embodiment is characterized in “preheating heat 
ing mode', operation modes other than "preheating heating 
mode” will not be described in detail in the following descrip- 15 
tion. 

FIGS. 6A to 6D illustrate examples of displays on the 
display unit 12 when the user selects and decides “preheating 
heating mode'. More specifically, FIG. 6A illustrates an 
example of display when “preheating heating mode' is 20 
selected as the operation mode. FIG. 6B illustrates an 
example of display in the preheating mode. FIG. 6C illus 
trates an example of display in the waiting mode. FIG. 6D 
illustrates an example of display in the heating mode. When 
the user operates the menu Switch 4b, and selects "preheating 25 
heating mode', characters of “heating and “preheating 
blink (FIG. 6A). When the user manipulates the ON/OFF 
Switch 4a in this state, “preheating heating mode' is decided 
as the operation mode. In the preheating heating mode, the 
control unit 8 starts operation in the preheating mode, and the 30 
preheating starts. At this occasion, characters of “heating” are 
lighted, and characters of "preheating” are blinked (FIG. 6B). 
These characters indicate that heating is performed, and that 
the preheating function is operating. During preheating, even 
if the heating power setting Switches 4c., 4d are manipulated, 35 
the control unit 8 disables the change of the heating power 
based on the manipulation. In order to allow the user to easily 
understand that the manipulation of the heating power setting 
switches 4c., 4d is disabled, the display unit 12 does not 
display a heating power bar 111 in the preheating mode. 40 
When the preheating is finished, the operation mode is 

changed from the preheating mode to the waiting mode. In the 
waiting mode, the control unit 8 accepts the manipulation of 
the heating power setting Switches 4c., 4d by the user. In the 
waiting mode, the characters of “preheating, which were 45 
blinking, are now lighting up, and the heating power bar 111 
is displayed (FIG. 6C). At this occasion, the indication of the 
heating power bar 111 corresponds to the value of the heating 
power that is output when the preheating mode is finished. In 
FIG. 6C, the heating power is “5” when the preheating mode 50 
is finished. By displaying the heating power bar 111, the 
display unit 12 allows the user to understand that the manipu 
lation of the heating power setting Switches 4c., 4d is enabled. 
When the preheating mode is finished, and the operation 
mode is changed to the waiting mode, the control unit 8 55 
enables the change of the heating power based on the manipu 
lation of the heating power setting switches 4c. 4d. When the 
user sets the heating power in the waiting mode, the operation 
mode is changed to the heating mode. When the operation 
mode is changed to the heating mode, the characters of “pre- 60 
heating are turned off, and only the characters of “heating 
are lighted (FIG. 10D). 

FIG. 7 illustrates the flow corresponding to the preheating 
mode (S503) of FIG. 5. In the preheating mode, the control 
unit 8 starts preheating with a predetermined amount of heat- 65 
ing electricity (first heating output, for example, 3 kW) 
(S701). In the preheating mode, the control unit 8 controls so 

12 
that the temperature of the cooking container attains a prede 
termined target temperature (for example, 250° C. to 270° 
C.). The control unit 8 determines whether the heating power 
setting switches 4c. 4d are manipulated or not (S702). When 
the heating power setting Switches 4c., 4d are manipulated in 
the preheating mode (Yes in S702), the control unit 8 disables 
the change of the heating power based on the manipulation 
(S703). The control unit 8 determines whether the output 
increment AV of the infrared sensor has attained a value equal 
to or more than the first predetermined increment AV1 since 
the heating has been started (S704). When the output incre 
ment AV of the infrared sensor attains a value equal to or more 
than the first predetermined increment AV1 (Yes in S704), the 
control unit 8 determines that the object 10 to be heated has 
attained the target temperature of the preheating, and notifies 
the finish of the preheating by causing the notification unit 13 
to output a beep sound for notifying the finish of the preheat 
ing (S706). The control unit 8 terminates the preheating 
mode, and goes into the waiting mode. 

In a case where the object 10 to be heated is a cooking 
container made of glossy metal Such as aluminum, the emis 
sivity of infrared light is extremely low. As a result, even when 
the temperature of the object 10 to be heated increases, the 
output increment AV of the infrared sensor does not imme 
diately increase. In order to overcome this problem, the 
present embodiment is configured such that the preheating is 
finished based on the integration value of the input power 
from the start of the preheating, so that the preheating can be 
finished accurately even when the object 10 to be heated is a 
metal pot. When the output increment AV of the infrared 
sensor is determined to be less than the first predetermined 
increment AV1 (No in S704), the control unit 8 determines 
whether the integration value of the input power from the start 
of the preheating has exceeded a predetermined value (S705). 
When the integration value of the input power is determined 
to have exceeded the predetermined value (Yes in S705), the 
finish of the preheating is notified (S706). When the integra 
tion value of the input power is determined not to have 
exceeded the predetermined value, the flow is returned to step 
STO1. 

FIG. 8 illustrates the flow corresponding to the waiting 
mode (S504) of FIG. 5. In the waiting mode, the control unit 
8 controls such that the temperature of the cooking container 
is maintained at the temperature obtained at the finish of the 
preheating (for example approximately 250° C.). When the 
operation mode is changed to the waiting mode, the display 
unit 12 displays the heating power bar 111 in order to allow 
the user to easily understand that the manipulation of the 
heating power setting switches 4c. 4d is enabled (FIG. 6C). 
When the operation mode is changed to the waiting mode, the 
control unit 8 performs heating with an amount of heating 
electricity (second heating output, for example, 1 kW) that is 
Smaller than the amount of heating electricity in the preheat 
ing mode (S801). In the waiting mode, the control unit 8 
determines whether the heating power setting Switches 4c., 4d 
have been manipulated or not (S802). When the heating 
power setting Switches 4c., 4d are determined not to have been 
manipulated (No in S802), the control unit 8 determines 
whether the output increment AV of the infrared sensor 3 is 
equal to or more than a second predetermined increment AV2 
that is larger than the first predetermined increment AV1 
(S803). When the output increment AV of the infrared sensor 
3 is determined to be equal to or more than the second pre 
determined increment AV2 (Yes in S803), the amount of 
heating electricity is changed to a value (third heating output, 
for example, O kW) Smaller than the second heating output 
(S804). 
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The control unit 8 determines whether the output incre 
ment AV of the infrared sensor 3 is less than a third predeter 
mined increment AV3 that is equal to or less than the second 
predetermined increment AV2 (S805). When the output 
increment AV of the infrared sensor 3 is determined to be less 
than the third predetermined increment AV3 (Yes in S805), 
the amount of heating electricity is returned back to the sec 
ond heating output (S801). When the output increment AV of 
the infrared sensor 3 is determined not to be less than the third 
predetermined increment AV3 (No in S805), the heating con 
tinues with the third heating output. 
When the heating power setting Switches 4c., 4d are 

manipulated in the waiting mode (Yes in S802), the waiting 
mode is terminated, and the operation mode is changed to the 
heating mode. 

FIG. 9 illustrates the flow corresponding to the heating 
mode (S505) of FIG. 5. In the heating mode, the control unit 
8 controls so as to maintain the temperature according to the 
heating power set by the user. In the heating mode, the control 
unit 8 starts heating with the amount of heating electricity 
(fourth heating output) according to the heating power set by 
the user (S901). The control unit 8 determines whether the 
user has manipulated the ON/OFF switch 4a to give an 
instruction for terminating the heating (S902). When the user 
has not given an instruction for terminating the heating (No in 
S902), the control unit 8 determines whether the output incre 
ment AV of the infrared sensor 3 has attained a value equal to 
or more than a fourth predetermined increment AV4 (S903). 
When the output increment AV of the infrared sensor 3 has 
attained a value equal to or more than the fourth predeter 
mined increment AV4 (Yes in S903), the control unit 8 
changes the amount of heating electricity to a fifth heating 
output (for example, 0 kW) that is smaller than the fourth 
heating output (S904). 

The control unit 8 determines whether the output incre 
ment AV of the infrared sensor 3 has attained a value less than 
a fifth predetermined increment AV5 that is equal to or less 
than the fourth predetermined increment AV4 (S905). When 
the output increment AV of the infrared sensor 3 attains a 
value less than the fifth predetermined increment AV5 (Yes in 
S905), the control unit 8 changes the amount of heating 
electricity back to the fourth heating output (S901). When the 
output increment AV of the infrared sensor 3 is determined 
not to be less than the fifth predetermined increment AV5 (No 
in S905), the heating continues with the fifth heating output. 
When an instruction for terminating the heating is given in the 
heating mode (Yes in S902), the heating is terminated. 

FIGS. 10A, 10B, and 10C respectively illustrate examples 
of the temperature of the cooking container (C.), the output 
increment (AV) of the infrared sensor 3, and the amount of 
heating electricity (W) in “preheating mode”, “waiting 
mode, and “heating mode” respectively shown in FIGS. 7 to 
9. In FIGS. 10A, 10B, and 10C, the horizontal axis represents 
time. In FIG. 10B, the first to the fifth output increments AV1 
to AV5 represent the output increment AV of the infrared 
sensor 3 since the preheating has been started. 
At a time to, the user selects and decides “preheating heat 

ing mode, and the operation starts in preheating mode. In the 
preheating mode, the control unit 8 starts the preheating with 
the first heating output (for example, 3 kW). The preheating 
continues with the first heating output until the output incre 
ment AV of the infrared sensor 3 reaches the first predeter 
mined increment AV1. At a time t1, the output increment AV 
of the infrared sensor 3 reaches the first predetermined incre 
ment AV1. The control unit 8 determines that the object 10 to 
be heated has attained the target temperature of the preheat 
ing, and changes the operation mode to the waiting mode. 
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In the waiting mode, the control unit 8 starts the heating 

with the second heating output (for example, 1 kW) that is 
Smaller than the output in the preheating mode (time t1 to time 
t2). When the amount of heating electricity is reduced, the 
distribution of the temperature of the object 10 to be heated is 
averaged. Accordingly, at the time t1, the output of the infra 
red sensor 3 temporarily decreases. It should be noted that the 
infrared sensor 3 is arranged at Such position that the infrared 
sensor 3 can detect the approximate maximum temperature of 
the bottom surface of the object 10 to be heated. Thereafter, 
the output of the infrared sensor 3 increases again. At the time 
t2, the output increment AV of the infrared sensor 3 reaches 
the second predetermined increment AV2 that is larger than 
the first predetermined increment AV1. The control unit 8 
changes the amount of heating electricity to the third heating 
output (for example, 0 kW) that is smaller than the second 
heating output. At a time t3, the output increment AV of the 
infrared sensor 3 attains a value less than the third predeter 
mined increment AV3 that is equal to or less than the second 
predetermined increment AV2. The control unit 8 changes the 
amount of heating electricity back to the second heating out 
put (for example, 1 kW). 
As described above, in the waiting mode, the following 

operations are repeatedly performed: when the output incre 
ment AV of the infrared sensor 3 attains a value equal to or 
more than the second predetermined increment AV2, the 
amount of heating electricity is reduced to the third heating 
output (for example, O kW), and when the output increment 
AV of the infrared sensor 3 attains a value less than the third 
predetermined increment AV3, the amount of heating elec 
tricity is returned back to the second heating output (for 
example, 1 kW). By repeating the above operations, the tem 
perature of the object 10 to be heated in the waiting mode is 
maintained within a temperature range Suitable for the pre 
heating, i.e., the temperature of the object 10 to be heated does 
not become less than the temperature obtained at the finish of 
the preheating (for example, approximately 250° C.). 
As described above, because the temperature of the object 

10 to be heated is detected based on the output increment AV 
of the infrared sensor 3 since the start of the heating, the 
detected temperature is less likely to be affected by static 
disturbance light. Further, because the temperature of the 
object 10 to be heated is detected based on the output incre 
ment AV of the infrared sensor 3 since the start of the heating, 
the detected temperature is not largely affected by the tem 
perature of the object 10 to be heated at the start of the heating. 
Accordingly, the preheating can be finished within a tempera 
ture range that can be tolerated from a practical point of view, 
and the temperature of the object 10 to be heated can be 
maintained at an appropriate temperature after the preheating 
has been finished. In other words, in a case where the tem 
perature of the object 10 to be heated at the start of the heating 
is such a temperature that the output of the infrared sensor 3 
can be detected, the gradient of the increasing output of the 
infrared sensor 3 becomes steeper as the temperature of the 
object 10 to be heated increases, even when the temperature is 
higher than approximately 250° C. in FIG. 4, for example. 
Further, the magnitude of the output value rapidly increases 
(in an exponential function manner). Therefore, the differ 
ence of the temperature of the object 10 to be heated at the 
time of detecting the finish of the preheating due to the dif 
ference of the temperature of the object 10 to be heated at the 
start of the heating can be reduced to a value that can be 
tolerated from the practical point of view. For example, when 
the temperature of the cooking container at the start of the 
heating is 267°C., the first predetermined increment AV1 is 
reached immediately after the start of the heating, and the 
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preheating is finished. Thereafter, the temperature is main 
tained so that the temperature does not exceed 274°C. (cor 
responding to AV2) (see FIG. 4). This temperature at the 
finish of the preheating (approximately 267° C.) and the 
maximum value in the waiting mode (274°C.) can be toler 
ated from the practical point of view. 
When the user manipulates the heating power setting 

switches 4c., 4d at the time tA, the control unit 8 changes the 
operation mode to the heating mode, and starts the heating 
with the fourth heating output according to the set heating 
power. The value of the fourth predetermined increment AV4 
and the value of the fifth predetermined increment AV5. 
which is less than the fourth predetermined increment AV4, 
are determined based on the set fourth heating output. For 
example, when the set fourth heating output is determined to 
be larger than the second heating output, the fourth predeter 
mined increment AV4 is set to a value larger than the second 
predetermined increment AV2. On the other hand, for 
example, when the set fourth heating output is determined to 
be less than the second heating output, the fourth predeter 
mined increment AV4 is set to the same value as the first 
predetermined increment AV1. 

At a time t5, the output increment AV of the infrared sensor 
3 reaches the fourth predetermined increment AV4. The con 
trol unit 8 reduces the amount of heating electricity to the fifth 
heating output (for example, O kW) that is smaller than the 
fourth heating output. At a timeté, the output increment AV of 
the infrared sensor 3 attains a value less than a fifth predeter 
mined increment AV5 that is equal to or less than the fourth 
predetermined increment AV4. The control unit 8 changes the 
amount of heating electricity back to the fourth heating out 
put. 
As described above, in the heating mode, the following 

operations are repeatedly performed: when the output incre 
ment AV of the infrared sensor 3 attains a value equal to or 
more than the fourth predetermined increment AV4, the 
amount of heating electricity is reduced to the fifth heating 
output (for example, O kW), and when the output increment 
AV of the infrared sensor 3 attains a value less than the fifth 
predetermined increment AV5, the amount of heating elec 
tricity is returned back to the fourth heating output. By repeat 
ing the above operations, the object 10 to be heated is main 
tained at the temperature according to the set heating powerin 
the heating mode. In the heating mode, after the start of the 
heating, the temperature of the object 10 to be heated is 
detected based on the output increment AV of the infrared 
sensor 3 in the same manner as the temperature of the heated 
object is detected based on the second predetermined incre 
ment AV2 as described above, and the effects obtained from 
this configuration are also the same. The fourth predeter 
mined increment AV4 is set to the amount of increase of the 
voltage outputted by the infrared sensor 3 from when the 
heating starts to when the temperature of the portion of the 
heated object measured by the infrared sensor 3 attains, for 
example, approximately 290° C. Therefore, the temperature 
is prevented from exceeding the firing temperature of the 
Small amount of oil contained in the heated object. 
1.3 Summary 

In the induction heat cooking device according to the 
present embodiment, the infrared sensor 3 having high ther 
mal responsiveness detects the temperature of the object 10 to 
be heated. Accordingly, the actual temperature of the object 
10 to be heated can be accurately detected. For example, 
when the bottom Surface of the cooking container is warped 
or the bottom Surface of the cooking container is thin, the 
actual temperature of the object 10 to be heated can be accu 
rately detected without delay in time. Therefore, even when 
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the preheating starts with high heating power (first heating 
output, for example, 3 kW), the temperature of the object 10 
to be heated does not greatly exceed the target temperature, 
the infrared sensor 3 can immediately detect that the tempera 
ture of the object 10 to be heated has reached the target 
temperature. As a result, the preheating can start with high 
heating power, and the target temperature can be reached in a 
short time. Thus, the preheating can be finished in a short time 
before the heating, even when stir-fried food is cooked, in 
which cooking starts with a small amount of oil but with high 
heating power. 

Further, the finish of the preheating is accurately per 
formed, and the heating power is reduced right after the 
operation mode is changed to the waiting mode. Accordingly, 
the temperature of the object 10 to be heated does not greatly 
exceed the preheating target temperature after the preheating 
is finished. Therefore, the object 10 to be heated such as a 
frying pan can be prevented from reaching an excessively 
high temperature and deforming or getting discolored. 

Still further, in the waiting mode, the heating is performed 
while the heating power is reduced to the second heating 
output, and when the output increment AV of the infrared 
sensor 3 attains a value less than the third predetermined 
increment AV3 that is equal to or less than the second prede 
termined increment AV2, the third heating output (for 
example, 0kW) is changed back to the second heating output 
(for example, 1 kW). In other words, the control is performed 
Such that even when the temperature changes after the pre 
heating is finished, the infrared sensor 3 immediately detects 
the change, and immediately brings the temperature back to 
the temperature obtained upon the finish of the preheating. 
Therefore, in a short time, the temperature can be stabilized to 
the temperature obtained upon the finish of the preheating. In 
other words, in the waiting mode, it is possible to maintain the 
temperature obtained upon the finish of the preheating. 
Accordingly, for example, even after many foods are put into 
the cooking container in the waiting mode, and the tempera 
ture of the cooking container decreases, the temperature can 
be immediately brought back to the temperature obtained 
upon the finish of the preheating. Therefore, foods in the 
cooking container can be sufficiently heated. In addition, 
efficient heating can be achieved when the operation mode is 
changed from the waiting mode to the heating mode. 

Still further, the temperature obtained upon the finish of the 
preheating can be maintained. Therefore, the object 10 to be 
heated can be prevented from being excessively heated. For 
example, even when a small amount of oil in a pot is heated, 
the temperature of the pot does not increase rapidly in the 
waiting mode. Therefore, safe induction heat cooking device 
can be provided. 

In the preheating mode, the setting of the heating power is 
disabled, and the control is performed so that an appropriate 
temperature is automatically attained. Accordingly, the pre 
heating is not performed at a temperature that is different 
from the target temperature of the preheating. Further, after 
the finish of the preheating is notified, the setting of the 
heating power is enabled. Therefore, the user can start cook 
ing with the foods kept at an appropriate temperature. In 
addition, after the preheating is finished, the user can option 
ally change the heating power according to the foods. 

In the preheating, the heating power bar 111 is hidden, 
which enables the user to easily, visually understand that the 
heating power cannot be changed. Moreover, after the pre 
heating is finished, the heating power bar 111 is displayed, 
which enables the user to visually understand that the pre 
heating is finished and that the setting of the heating can be 
performed. Therefore, the operability is improved. 
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On the operation mode display unit 12a, the characters of 
“heating and the characters of “preheating are turned on, 
blinked, or turned off. Accordingly, the user can easily, visu 
ally understand the mode in which the operation is currently 
performed. Therefore, the operability is improved. For 
example, in the preheating mode, the characters of “heating 
are turned on, and the characters of “preheating are blinked, 
so that the user is notified that the preheating operation is 
performed. After the preheating is finished, the character of 
“preheating is Switched from blinking to continuous light 
ing, so that the user is notified that the preheating is finished 
and that the temperature is maintained. When the operation 
mode is changed from the waiting mode to the heating mode, 
the characters of “preheating are turned off, and only the 
characters of “heating are lighted, so that the user is notified 
that the waiting mode is terminated and that the operation 
mode is changed to the heating mode. 
The light receiving device of the infrared sensor 3 employs 

the photodiode 31 made of silicon. Therefore, the infrared 
sensor 3 is inexpensive. 
The infrared sensor 3 is arranged at a position in the radius 

direction of the coiled wire of the heating coil 2, i.e., at a 
position between the outer coil2a and the inner coil 2b, so that 
the infrared sensor 3 measures the portion of the bottom 
surface of the object 10 to be heated located above the posi 
tion between the coiled wires of the outer coil 2a and the inner 
coil 2b, at which the heating coil 2 generates the most intense 
high frequency magnetic field. Accordingly, the infrared sen 
Sor 3 can measure the high temperature close to the highest 
temperature of the object 10 to be heated. Therefore, while the 
infrared sensor 3 has high detection sensitivity with respect to 
the high temperature portion of the object 10 to be heated, the 
power supply to the heating coil 2 can be controlled. There 
fore, excessive heating can be prevented. 

Further, the preheating control is performed based on the 
output increment AV of the infrared sensor 3. Therefore, the 
preheating can be performed without being affected by dis 
turbance noise Such as light. 

Still further, the preheating is finished based on not only the 
output increment of the infrared sensor 3 but also the integra 
tion value of the input power. Therefore, even when a cooking 
container has extremely low emissivity, excessive heating can 
be prevented, and appropriate preheating control can be per 
formed. 

According to the present embodiment, there are operation 
modes including “heating mode” for going into "heating 
mode without performing preheating and “preheating heat 
ing mode” for performing preheating before performing heat 
ing. Accordingly, the user can select whether preheating is 
performed or not. Therefore, the operability can be further 
improved. 
1.4 Modification 
When the degree of adverse effect exerted on the infrared 

sensor 3 by disturbance light can be sufficiently reduced by 
improving or adding an optical filter and a light shielding 
structure, the operation mode may be changed to the waiting 
mode based on the increment of the output value of the 
infrared sensor 3 with respect to a predetermined initial out 
put value, instead of the increment AV of the output value of 
the infrared sensor 3 from when the heating starts with the 
first heating output. For example, the predetermined initial 
output value may be obtained as follows: the cooking con 
tainer 10 having a low temperature (for example, 35° C. or 
less) at which the gradient of increase in the output of the 
infrared sensor 3 with respect to the change of the temperature 
of the bottom surface of the cooking container 10 is approxi 
mate Zero or equal to or less than a predetermined value is 
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placed on the top plate 1, and an output value of the infrared 
sensor 3 (predetermined initial output value) is measured and 
stored in advance while the cooking container 10 covers the 
infrared sensor 3. The predetermined initial output value may 
be, for example, an increment AV of the output value of the 
infrared sensor 3 with respect to the above output value of the 
infrared sensor 3 (predetermined initial output value). In 
other words, the predetermined initial output value may be 
about the same value as the output value of the infrared sensor 
3 that is obtained when the cooking container 10 having a low 
temperature at which the gradient of increase in the output of 
the infrared sensor 3 with respect to the change of the tem 
perature of the cooking container 10 is equal to or less than a 
predetermined value is placed on the top plate 1. In another 
example, the output value of the infrared sensor may be 
measured when an object having about the same emissivity as 
others is used as the cooking container 10 to prevent visible 
light from entering into the infrared sensor 3. It may be an 
output value of the infrared sensor 3 under the condition 
where the infrared sensor 3 does not output the value corre 
sponding to the amount of received light. In this case, the first 
predetermined increment AV1 to the fifth predetermined 
increment AV5 represents the increments AV of the output 
values of the infrared sensor 3 with respect to the predeter 
mined initial output value. The control unit 8 stores the pre 
determined initial output value to a storage unit (not shown) 
of the control unit 8, and calculates the difference between the 
output value of the infrared sensor 3 and the predetermined 
initial output value, thus easily calculating the increment AV 
of the output value of the infrared sensor 3. 

In Embodiment 1, the increment AV of the output value of 
the infrared sensor 3 is the increment of the output value of the 
infrared sensor 3 with respect to the start of the heating. In this 
case, when the temperature of the cooking container 10 is 
high at the start of the heating, the infrared sensor 3 has high 
output sensitivity. Accordingly, as the temperature comes 
close to the target temperature, the temperature of which 
output is actually Suppressed and controlled becomes higher 
than the target temperature. As a result, the error with respect 
to the target temperature increases. As described above, how 
ever, the increment AV of the output value of the infrared 
sensor 3 is the increment of the output value of the infrared 
sensor 3 with respect to the output value of the infrared sensor 
3 that is measured and stored in advance at Such a temperature 
at which the gradient of increase in the output of the infrared 
sensor 3 with respect to the change of the temperature of the 
bottom surface of the cooking container 10 is approximate 
Zero or equal to or less than a predetermined value. Therefore, 
the erroris prevented from increasing when the temperature is 
controlled and adjusted to the target temperature of the cook 
ing container 10. 
The first predetermined increment AV 1 to the fifth prede 

termined increment AV5 may be changed according to the 
material and the emissivity of the object 10 to be heated. 
Therefore, appropriate temperature control can be achieved. 

In the present embodiment, the waiting mode is a mode for 
maintaining the temperature obtained at the finish of the 
preheating. Alternatively, the temperature maintained in the 
waiting mode may be a predetermined appropriate tempera 
ture that is less than the temperature obtained at the finish of 
the preheating. In this case, the second predetermined incre 
ment AV2 may be set within the range equal to or less than the 
first predetermined increment AV1. 
When the object 10 to be heated is maintained at a high 

temperature for a long period, the bottom surface of the object 
10 to be heated may be discolored. In order to cope with such 
case, the second heating output may be reduced to, for 
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example, approximately 500 W after the preheating is fin 
ished. In this case, after the preheating is finished, the tem 
perature may not return back to the temperature obtained at 
the finish of the preheating (for example, 180° C. to 200°C.). 
In this case, however, this preheating process can still serve as 
the preheating function. Accordingly, the second heating out 
put may be set appropriately. 

It should be noted that the fourth predetermined increment 
AV4 and the fifth predetermined increment AV5 equal to or 
less than the fourth predetermined increment AV4 may be 
decided regardless of the magnitude of the set fourth heating 
output. In this case, the fourth predetermined increment AV4 
is also set larger than the second predetermined increment 
AV2. When the set fourth heating output is larger than the 
second heating output, the fourth predetermined increment 
AV4 is set larger than the second predetermined increment 
AV2, and as the set fourth heating output becomes larger, the 
fourth predetermined increment AV4 may be set smaller. 
When the fourth heating output is extremely large, the heated 
object is prevented from reaching an excessively high tem 
perature by increasing the responsiveness in the temperature 
Suppression. 
When the preheating mode is terminated, and the operation 

mode is changed to the waiting mode, the characters of “pre 
heating may be turned off. 

The notification unit 13 may be a speaker for outputting 
Voice guide, LEDs, a liquid crystal, and the like. 

In the present embodiment, the infrared sensor 3 outputs 
the infrared light detection signal 35 when the temperature is 
approximately 250° C. or more. However, this value is not 
limited to approximately 250° C. For example, this value may 
be a temperature less than or higher than 250° C. However, in 
order to make the infrared sensor 3 inexpensively and in view 
of variation of the circuit of the control unit 8, the output of the 
infrared light detection signal 35 preferably starts when the 
temperature is within the range between 240°C. and 260° C. 

The light receiving device of the infrared sensor 3 may be 
other types of photodiodes and phototransistors, and the 
infrared sensor 3 may be a quantum infrared sensor. In addi 
tion, the infrared sensor 3 may be not only the quantum 
infrared sensor but also other types of infrared sensors such as 
a thermopile. 
<<Embodiment 2D 

In the description of Embodiment 2, the first predetermined 
increment AV1 is set according to the material of the object 10 
to be heated. In a case where the cooking container is made of 
glossy metal Such as aluminum, the emissivity of infrared 
light is extremely low. As a result, even when the temperature 
of the object 10 to be heated increases, the output increment 
AV of the infrared sensor does not immediately increase. In 
order to overcome this problem, the present embodiment is 
configured such that even when the object 10 to be heated is 
a metal pot, the first predetermined increment AV1 is set 
according to whether the cooking container is made of alu 
minum or not, so that the preheating can be finished more 
accurately. 
2.1 Structure of Induction Heat Cooking Device 

FIG. 11 illustrates a structure of an induction heat cooking 
device according to Embodiment 2 of the present invention. 
The induction heat cooking device according to the present 
embodiment includes not only the elements of FIG. 1 but also 
a heating coil current detection unit 15 for detecting the 
magnitude of the current flowing in the heating coil 2 (here 
inafter referred to as “heating coil current'). The heating coil 
current detection unit 15 is a current transformer, and moni 
tors the heating coil current by magnetically coupling with 
the heating coil 2. In the present embodiment, the control unit 
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8 further includes a material determination unit 83 for com 
paring the magnitude of the input current detected by the 
input current detection unit 9 and the magnitude of the heating 
coil current detected by the heating coil current detection unit 
15 and determining the material of the cooking container 
based on the ratio between the input current and the heating 
coil current. 
2.2 Operation of Induction Heat Cooking Device 

FIG. 12 illustrates a flowchart for setting the first predeter 
mined increment AV1. The flow shown in FIG. 12 is per 
formed before step S704 in the flow of the preheating mode 
shown in FIG. 7. When the preheating mode starts, the input 
current detection unit 9 detects the magnitude of the input 
current flowing from the commercial power source 5 into the 
rectifying/smoothing unit 6. The heating coil current detec 
tion unit 15 detects a heating coil current flowing in the 
heating coil 2 when the Switching device 73 is conducting, 
and also detects the magnitude of a heating coil current that is 
a resonant current flowing in a resonant capacitor 71 and the 
heating coil 2 when the switching device 73 is switched-off. 
The material determination unit 83 compares the magnitude 
of the detected input current and the magnitude of the 
detected heating coil current, and identifies the material of the 
cooking container (S1201). More specifically, the material 
determination unit 83 determines whether the material of the 
cooking container is aluminum or other material. 
When the value of the heating coil current is compared with 

the value of the input current, and the cooking container made 
of aluminum is heated, the hating coil current has a larger 
value, compared with a case where other metal materials such 
as iron and stainless are heated. Therefore, it can be deter 
mined whether the cooking container is made of aluminum or 
not based on the detected input current and the detected 
heating coil current. The heating control unit 81 determines 
whether the material of the cooking container identified by 
the material determination unit 83 is aluminum or not 
(S1202). When the material is determined to be aluminum, 
the first predetermined increment AV1 is set to an increment 
C. (S1203). When the material is determined not to be alumi 
num, the first predetermined increment AV1 is set to an incre 
ment f8 (S1204). It should be noted that C. is less than B. 
The first predetermined increment AV1 thus set is used in 

step S704 of FIG. 7, and is compared with the output incre 
ment AV of the infrared sensor 3. 
2.3. Summary 
The emissivity of infrared light emitted from the cooking 

container made of aluminum is Smaller than the emissivity of 
infrared light emitted from other metal materials such as iron. 
When the radiant quantity is the same, the temperature of the 
cooking container made of aluminum is higher than the tem 
perature of the cooking container made of other metal mate 
rials. Accordingly, when the first predetermined increment 
AV1 is kept constant, and the material of the cooking con 
tainer is aluminum, the cooking container may be excessively 
heated. Therefore, the present embodiment is configured such 
that the material of the cooking container is determined, and 
when the determined material is aluminum, the first predeter 
mined increment AV1 is set Smaller, compared with a case 
where the determined material is other metal materials such 
as iron. As a result, even when the cooking container is made 
of aluminum, excessive heating can be prevented, the cooking 
container is prevented from reaching an excessively high 
temperature. In other words, as shown in FIG. 7, the preheat 
ing is finished based on the integration value of the input 
power since the start of the preheating (Yes in S705), so that 
the preheating can be accurately finished even when the 
object 10 to be heated is a metal pot, which is safe. Further, the 
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present embodiment is configured such that the first prede 
termined increment AV1 for a cooking container having high 
emissivity is set lower than the first predetermined increment 
AV1 for a cooking container having low emissivity based on 
the material of the cooking container. Therefore, the preheat 
ing mode can be finished with high accuracy, and the heating 
can be performed more safely and efficiently. According to 
the present embodiment, even when the material of the cook 
ing container is aluminum, the temperature of the bottom 
Surface of the cooking container can be detected accurately 
and immediately. As soon as the temperature of the bottom 
Surface reaches a predetermined temperature, the tempera 
ture is maintained by limiting the heating power immediately. 
Therefore, the safety can be improved, and efficient heating 
can beachieved. As described above, even when the tendency 
of increase in the temperature of the bottom surface is differ 
ent depending on the material of the cooking container, the 
temperature control can be performed according to the mate 
rial of the cooking container, and as soon as the temperature 
of the bottom surface reaches a predetermined temperature, 
the temperature is maintained by limiting the heating power. 
Therefore, the performance of cooking and the safety can be 
improved, and efficient heating can be achieved. 

In the present embodiment, the first predetermined incre 
ment AV1 is changed according to whether the material is 
aluminum or not (for example, whether aluminum or iron). 
Likewise, this can also be applied to other materials. Accord 
ing to the emissivities of materials, the first predetermined 
increment AV1 may be changed such that the first predeter 
mined increment AV1 for a material having high emissivity 
may be set smaller than the first predetermined increment 
AV1 for a material having low emissivity. In such case, simi 
lar effects can be obtained. 

It should be noted that the increments C, B set as the first 
predetermined increment AV1 may be changed. Accordingly, 
even when the material of the cooking container to be heated 
and the degree of warpage of the bottom surface of the cook 
ing container are beyond the scope of assumption, appropri 
ate temperature control can be performed. In addition, the 
safety can be improved, and efficient heating can be achieved. 
2.4 Modification 

FIG. 13 illustrates an induction heat cooking device having 
a buoyancy reduction plate for reducing buoyancy exerted on 
a cooking container. The induction heat cooking device 
shown in FIG. 13 includes not only the structure shown in 
FIG. 11 but also a buoyancy reduction plate 16 arranged 
between the top plate 1 and the heating coil 2 and a first 
temperature detection unit 18 (for example, thermistor) for 
detecting the temperature of the buoyancy reduction plate 16. 
In a case where the material of the cooking container is 
aluminum, buoyancy occurs. Accordingly, as shown in FIG. 
13, the buoyancy reduction plate 16 (for example, an electri 
cally conductive plate Such as aluminum having a thickness 
of 0.5 to 1.5 mm) for reducing the buoyancy exerted on the 
cooking container may be arranged between the top plate 1 
and the heating coil 2. The buoyancy reduction plate 16 is 
formed in an annular shape when it is seen from above, and is 
arranged to cover the heating coil 2. By increasing equivalent 
series resistors of the heating coil 2, the current flowing in the 
heating coil 2 that is needed to obtain a desired heating output 
is reduced, and the buoyancy exerted on the cooking con 
tainer can be reduced. It should be noted that the buoyancy 
reduction plate 16 may be divided and arranged. When the 
buoyancy reduction plate 16 is arranged between the top plate 
1 and the heating coil 2, the buoyancy reduction plate 16 
reaches a high temperature due to the heat applied by the 
heating coil 2. In this case, the infrared light emitted by the 
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buoyancy reduction plate 16 may be reflected in the top plate 
1, and may enter into the infrared sensor 3. In addition, the top 
plate 1 may reach a high temperature, and the infrared light 
emitted by the top plate 1 may enter into the infrared sensor 3. 
In other words, since the infrared sensor 3 detects a high 
temperature of the buoyancy reduction plate 16, the infrared 
sensor 3 cannot accurately detect the temperature of the bot 
tom Surface of the cooking container. In order to overcome 
this problem, the first predetermined increment AV1 is 
changed based on whether the buoyancy reduction plate 16 
has a high temperature equal to or more than a predetermined 
temperature (for example, 350° C. or more) in this example. 
FIG. 14 illustrates operation for setting the first predeter 
mined increment AV1 in the induction heat cooking device of 
FIG. 13. Steps S1401, S1402, S1406 of FIG. 14 are the same 
as steps S1201, S1202, S1204 of FIG. 12, respectively, and 
the description thereabout is omitted. In FIG. 14, when the 
material of the cooking container is determined to be alumi 
num (S1402), the control unit 8 determines whether the tem 
perature of the buoyancy reduction plate 16 detected by the 
first temperature detection unit 18 is equal to or more than the 
predetermined temperature (for example, 350° C.) (S1403). 
When the temperature is determined to be equal to or more 
than the predetermined temperature, the control unit 8 deter 
mines that the buoyancy reduction plate 16 is at a high tem 
perature, and sets the first predetermined increment AV 1 to 
the increment C1 (S1404). When the temperature is deter 
mined not to be equal to or more than the predetermined 
temperature, the control unit 8 determines that the buoyancy 
reduction plate 16 is not at a high temperature, and sets the 
first predetermined increment AV 1 to the increment C2. It 
should be noted that C1 is less than C2. When the buoyancy 
reduction plate 16 is at a high temperature equal to or more 
than a predetermined temperature, the first predetermined 
increment AV1 is set smaller, compared with a case where it 
is less than the predetermined temperature. Therefore, even 
when the tendency of increase in the temperature of the bot 
tom Surface of the cooking container upon the start of the 
heating is affected by the temperature of the buoyancy reduc 
tion plate at the start of the heating, the increase in the tem 
perature of the bottom Surface of the cooking container can be 
accurately detected, and the temperature of the cooking con 
tainer is prevented from increasing excessively. Thus, the 
safety can be improved. 
As shown by the object 10 to be heated in FIG. 13, the 

bottom Surface of the cooking container may be warped to the 
inside (concave warpage) when the cooking container is 
made of aluminum. In this case, the infrared sensor 3 cannot 
accurately detect the temperature of the bottom surface of the 
cooking container. In order to overcome this problem, the first 
predetermined increment AV1 may be changed based on 
whether the bottom surface of the cooking container is 
warped or not. In this case, as shown in FIG. 13, a second 
temperature detection unit 17 (for example, thermistor) is 
further arranged to detect the temperature of the top plate 1. 
The second temperature detection unit 17 is arranged at a 
position corresponding to a central section of the heating coil 
2, and the second temperature detection unit 17 detects the 
temperature of the top plate 1. In this case, the induction heat 
cooking device also operates according to the flow of FIG. 14. 
However, instead of the processing of step S1403 of FIG. 14, 
the control unit 8 determines whether the bottom surface of 
the cooking container made of aluminum is warped or not, 
based on a determination as to whether a different between 
the temperature of the top plate 1 detected by the first tem 
perature detection unit 18 and the temperature of the buoy 
ancy reduction plate 16 detected by the second temperature 
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detection unit 17 is equal to or less than the predetermined 
temperature (for example, 50° C.) after a predetermined time 
(for example, 10 seconds) passes since the start of the heating. 
When the temperature difference is determined to be equal to 
or less than the predetermined temperature, the control unit 8 
determines that the bottom Surface of the cooking containeris 
warped, and the first predetermined increment AV1 is set to 
increment C1 (S1404). When the temperature difference is 
determined not to be equal to or less than the predetermined 
temperature, the control unit 8 determines that the bottom 
Surface of the cooking container is not warped, and the first 
predetermined increment AV1 is setto increment Cl2(S1405). 
It should be noted that C.1<O2-B holds. When the buoyancy 
reduction plate is heated by induction due to the warped 
bottom Surface of the cooking container made of aluminum at 
the start of the preheating mode, and the buoyancy reduction 
plate reaches a high temperature, the infrared sensor 3 cannot 
accurately detect the temperature of the bottom surface of the 
cooking container. Even in Such case, it is possible to accu 
rately detect that the temperature of the bottom surface of the 
cooking container has reached a predetermined temperature, 
because the first predetermined increment AV1 is set based on 
whether there is warpage or not. Therefore, the cooking con 
tainer is prevented from reaching an excessively high tem 
perature, and the performance of cooking can be improved. In 
addition, safe and efficient heating can be achieved. 

It should be noted that the predetermined electric power 
integration value in S705 of FIG.7 may be changed according 
to the material of the cooking container. In a case of a cooking 
container made of aluminum having high thermal conductiv 
ity and low thermal efficiency, the heat is likely to be released. 
Accordingly, the temperature of the cooking container with 
respect to the integration value of input is lower than the 
temperature of a cooking container made of other materials. 
Therefore, the predetermined electric powerintegration value 
for aluminum is preferably set larger than the predetermined 
electric power integration value for materials other than alu 
minum (that is, the predetermined electric power integration 
value for aluminum P1 is more than the predetermined elec 
tric power integration value for materials other than alumi 
num P2). As a result, even when a cooking container having 
extremely low emissivity is heated, appropriate temperature 
control can be performed, and even when the input power 
varies due to the material of the cooking container, highly 
accurate temperature control can be achieved. It should be 
noted that the predetermined electric power integration val 
ues P1, P2 may be changeable. Accordingly, even when the 
magnitude of the input power is beyond the scope of assump 
tion due to the material of the cooking container, appropriate 
temperature control can be achieved, and efficient heating can 
be achieved. Further, the predetermined electric power inte 
gration value in S705 of FIG.7 may be set based on whether 
the buoyancy reduction plate 16 is at a high temperature or not 
or based on whether the bottom surface of cooking container 
is warped or not. 
The heating coil current detection unit 15 can detect the 

magnitude of the heating coil current. For example, the heat 
ing coil current detection unit 15 can detect a Voltage or a 
current in proportional to the magnitude of the heating coil 
current, such as the Voltage of the resonant capacitor 71 and 
the voltage or the current of the switching device 73. In 
Embodiments 1 and 2, the input current detection unit 9 is a 
current transformer, but is not limited thereto. For example, a 
shunt resistor having a very small resistance of 0.1 to 10 
milliohms may be connected to the input current path, and the 
magnitude of the input current may be measured based on the 
voltage drop thereof. Further, the material determination unit 
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83 is not limited to the above configuration. The material 
determination unit 83 can be anything as long as it can deter 
mine the material of the cooking container. 
As described above, the induction heat cooking device 

according to the present embodiment can properly detect the 
temperature of the cooking container, and can maintain the 
temperature of the cooking container at an appropriate tem 
perature, without being affected by the difference in emissiv 
ity of the infrared light due to the material of the cooking 
container, the temperature of the buoyancy reduction plate at 
the start of the heating, or the warpage of the bottom Surface 
of the cooking container. Accordingly, the excessive tempera 
ture increase can be prevented. Therefore, the induction heat 
cooking device according to the present embodiment is useful 
for an induction heat cooking device used in ordinary house 
holds and commercial-use kitchens. 
<<Embodiment 3--> 

In the description of Embodiment 3, an induction heat 
cooking device can perform heating without causing prob 
lems in a cooking container. When a cooking container is 
heated for a long time, the cooking container is discolored or 
deteriorated (for example, deterioration of coated fluorine 
resin). In order to solve this problem, when the switch is not 
manipulated for a long time, for example, when the user does 
not cook or forgets to turn off the switch, the heating is halted 
in Embodiment 3. More specifically, in the waiting mode, 
when a predetermined time passes without the Switch being 
manipulated by the user, the heating is halted. Therefore, the 
cooking container is prevented from being discolored and 
damaged. 

FIG. 15 illustrates a structure of an induction heat cooking 
device according to Embodiment 3 of the present invention. 
The induction heat cooking device according to the present 
embodiment includes not only the structure of FIG. 1 but also 
a timer count unit 20. The timer count unit 20 measures an 
elapsed time from when operation started in the waiting mode 
(hereinafter referred to as a “timer time'). When the timer 
time reaches a first predetermined time, the timer count unit 
20 transmits a heating stop signal to the control unit 8. 

FIG. 16 illustrates operation performed by the induction 
heat cooking device according to the present embodiment in 
the waiting mode. FIG. 16 illustrates a flow relating to a 
function for stopping heating when the Switch is not manipu 
lated for a long time. The operation shown in FIG. 16 is 
performed in parallel with the operation shown in FIG. 8 
relating to the heating control. The timer count unit 20 starts 
counting the timer time when the operation mode is changed 
from the preheating mode to the waiting mode (S1601). At 
this occasion, the timer display unit 12c displays how much 
time is left before the heating is halted (first predetermined 
time-timer time). The control unit 8 determines whether the 
heating power setting Switches 4c., 4d are manipulated or not 
(S1602). When the heating power setting switches 4c. 4d are 
determined to be manipulated (Yes in S1602), the timer count 
unit 20 stops counting (S1603). Thereafter, the waiting mode 
is terminated, and the operation mode is changed to the heat 
ing mode. 
When the heating power setting switches 4c., 4d are deter 

mined not to be manipulated (No in S1602), the control unit 
8 determines whether or not the timer time measured by the 
timer count unit 20 exceeds the first predetermined time (for 
example, five minutes) (S1604). When the timer time is deter 
mined to exceed the first predetermined time, the control unit 
8 causes the notification unit 13 to output a voice message for 
notifying that the heating is halted (S1605). For example, the 
notification unit 13 outputs a voice message “heating will be 
halted’. Thereafter, the control unit 8 stops heating (S1606). 
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When the timer time is determined not to have exceeded the 
first predetermined time (for example, five minutes), the con 
trol unit 8 determines whether or not the timer time exceeds 
the second predetermined time (for example, three minutes) 
that is shorter than the first predetermined time (S1607). 
When the timer time is determined to have exceeded the 
second predetermined time, the control unit 8 causes the 
notification unit 13 to output a voice message for prompting 
the user to cook. For example, the notification unit 13 outputs 
a voice message “please start cooking'. When the timer time 
is determined not to have exceeded the second predetermined 
time, the flow is returned to step S1602. 
When the user does not perform any operation after the 

preheating is finished, the heating is halted. Accordingly, the 
cooking container is prevented from problems. More specifi 
cally, the cooking container is prevented from being discol 
ored and damaged. 

Further, a Voice message for prompting the user to start 
cooking is outputted before the heating is halted. Accord 
ingly, the Voice message can prompt the user to put foods into 
the cooking container and start cooking before the heating is 
halted. Therefore, this provides greater convenience for the 
user. Further, when the heating is halted, a Voice message for 
notifying the halt of the heating is outputted. Accordingly, the 
Voice message can notify the user that the heating is halted. 
When the heating power setting Switches 4c., 4d are 

manipulated in the waiting mode, the counting of the timer 
time is halted, and the heating is continued. Accordingly, the 
user can continue cooking when the user wants to cook. 
Therefore, this provides greater convenience for the user. 

In the waiting mode, the timer display unit 12c displays the 
remaining time until the heating is automatically halted, 
which allows the user to visually, easily understand the 
remaining time until the termination of the heating. There 
fore, the user can be prompted to do cooking. 

In the present embodiment, the heating is halted in step 
S1606. Alternatively, instead of halting the heating, the heat 
ing output may be switched to a heating output that is Smaller 
than the current heating output. Even in Such case, the same 
effects as the present embodiment can be obtained. 

In the foregoing description of the present embodiment, the 
heating power setting Switches 4c., 4d are pressed down in 
step S1602. Alternatively, any switch other than the heating 
power setting Switches 4c., 4d may be pressed down instead. 
For example, if the timer switches 4e, 4f is pressed down in 
S1602, the same operation as that of the present embodiment 
may be performed. 

In S1608, the voice message for prompting the user to do 
cooking may be outputted only once after the timer time 
exceeds the second predetermined time. Alternatively, the 
Voice message may be repeatedly outputted with a predeter 
mined interval (for example, every 30 seconds). 
When the user presses down a predetermined switch 

arranged within the operation unit 4 until the timer time 
reaches the first predetermined time, the count value of the 
timer time may be reset, and the count may be started all over 
again. When the timer time reaches a third predetermined 
time (for example, 10 minutes) that is longer than the first 
predetermined time (for example, 5 minutes), the heating 
may be halted. With this configuration, even when the user 
manipulates the Switch so as to do cooking but thereafter 
forgets to turn off the heating, the heating can be automati 
cally halted, and the safety can be improved. 

In the present embodiment, the operation in the waiting 
mode has been described. Further, when the user does not 
manipulate the Switch for a longtime in the heating mode, the 
heating output may be reduced to a heating output that is 
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Smaller than the current heating output, or the heating may be 
halted. For example, the timer count unit 20 may measure a 
time from when the operation mode is changed to the heating 
mode, and between step S901 and step S902 of FIG. 9, a 
determination may be made as to whether the measured time 
exceeds a fourth predetermined time (for example, 45 min 
utes). When the predetermined time has elapsed, the heating 
output may be reduced to a heating output that is Smaller than 
the current heating output, or the heating may be halted. 
Therefore, the heated object is prevented from being discol 
ored or deteriorated (for example, deterioration of coated 
fluorine resin). It should be noted that the first predetermined 
time in the waiting mode is preferably set smaller than the 
fourth predetermined time in the heating mode. 

In a case where the user does not perform any operation 
after the preheating is finished, the induction heat cooking 
device according to the present embodiment can stop heating 
before the cooking container is discolored and damaged, and 
can perform heating without causing problems in the cooking 
container. Therefore, the induction heat cooking device 
according to the present embodiment is useful for an induc 
tion heat cooking device used in ordinary households and 
commercial-use kitchens. 
Industrial Applicability 
The induction heat cooking device according to the present 

invention can finish preheating in a short time when the load 
is Small, and can maintain the temperature after the finish of 
the preheating. Therefore, the induction heat cooking device 
according to the present invention is useful for an induction 
heat cooking device used in ordinary households and restau 
rants in which stir-fried food and the like are cooked. 
The invention claimed is: 
1. An induction heat cooking device comprising: 
a top plate made of a material through which an infrared 

light is transmitted; 
aheating coil for receiving a high frequency current to heat 

a cooking container placed on the top plate by induction; 
an inverter circuit for providing the high frequency current 

to the heating coil; 
an operation unit including an operation mode setting unit 

for setting an operation mode of the inverter circuit; 
an infrared sensor for detecting an infrared light that is 

emitted from a bottom Surface of the cooking container 
and transmitted through the top plate and outputting a 
Voltage signal variable according to an intensity of the 
detected infrared light; 

a control unit for controlling an output of the inverter 
circuit, based on an output of the infrared sensor and a 
setting inputted to the operation unit; and 

a notification unit, 
wherein the operation mode includes a preheating mode 

for performing preheating before performing heating, 
wherein when the operation mode is set to a preheating 

mode, the control unit starts operation under the preheat 
ing mode for preheating the cooking container with a 
first heating output corresponding to the preheating 
mode, and wherein the control unit monitors a Voltage 
difference between the voltage signal outputted from the 
infrared sensor under the preheating mode and a refer 
ence Voltage signal outputted from the infrared sensor at 
a beginning of the preheating mode and, when the moni 
tored Voltage difference becomes equal to or larger than 
a first predetermined threshold value, the control unit 
causes the notification unit to notify a user that the pre 
heating is finished, and changes the operation mode to a 
waiting mode for performing heating with a second 
heating output that is lower than the first heating output. 
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2. The induction heat cooking device according to claim 1, 
wherein the control unit monitors a second voltage difference 
between the voltage signal outputted from the infrared sensor 
under the preheating mode and a predetermined initial volt 
age value and changes the operation mode to the waiting 
mode from the preheating mode when the monitored second 
Voltage difference becomes equal to or more than the first 
predetermined threshold value, wherein the predetermined 
initial Voltage value is equal to the Voltage signal outputted by 
the infrared sensor when the top plate has the cooking con 
tainer placed thereon, whose temperature is set below a tem 
perature below which the infrared sensor increases the volt 
age signal with a change in temperature at a gradient equal to 
or less than a predetermined value. 

3. The induction heat cooking device according to claim 1, 
wherein the infrared sensor is arranged at a position in the 
radius direction of a coiled wire of the heating coil. 

4. The induction heat cooking device according to claim 1, 
wherein the infrared sensor includes a photodiode made of 
silicon. 

5. The induction heat cooking device according to claim 1, 
wherein when the monitored voltage difference becomes 
equal to or more than a second predetermined threshold value 
under the waiting mode, the control units switches to heating 
with a third heating output that is smaller than the second 
heating output, or halts the heating, and wherein when the 
monitored voltage difference becomes is less than a third 
predetermined threshold value that is equal to or less than the 
second predetermined threshold value, the control unit 
Switches back to heating with the second heating output. 

6. The induction heat cooking device according to claim 5, 
wherein the operation unit further includes aheating power 

setting unit for a user to give an instruction for setting a 
heating power of the inverter circuit, 

wherein responsive to an instruction inputted via the heat 
ing power setting unit by the user under the waiting 
mode to change the heating power, the control set 
changes the operation mode to the heating mode for 
performing heating with a fourth heating output corre 
sponding to the heating power instructed by the user, 

wherein when the monitored voltage difference becomes 
equal to or more than a fourth predetermined threshold 
value under the heating mode, the control unit switches 
to heating with a fifth heating output that is smaller than 
the fourth heating output, or halts the heating, and 

wherein when the monitored voltage difference becomes 
less than a fifth predetermined threshold value that is 
equal to or less than the fourth predetermined threshold 
value, the control unit switches back to heating with the 
fourth heating output. 

7. The induction heat cooking device according to claim 6, 
wherein when the fourth heating output is more than the 
Second heating output, the fourth predetermined voltage 
value is set larger than the second predetermined voltage 
value. 

8. The induction heat cooking device according to claim 6. 
wherein when the fourth heating output is less than the second 
heating output, the fourth predetermined voltage value is set 
equal to the first predetermined voltage value. 

9. The induction heat cooking device according to claim 1, 
wherein the first predetermined threshold value is adjustable. 

10. The induction heat cooking device according to claim 9 
further comprising: 

an input current detection unit for detecting a magnitude of 
an input current provided from a power source; and 
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a heating coil current detection unit for detecting a magni 

tude of a heating coil current flowing in the heating coil, 
wherein at the beginning of the preheating mode, the con 

trol unit determines a material of the cooking container 
based on the detected magnitude of the input current and 
the detected magnitude of the heating coil current and 
sets the first predetermined threshold value, which is 
adjusted to the determined material of the cooking con 
tainer. 

11. The induction heat cooking device according to claim 9 
further comprising: 

a buoyancy reduction plate arranged between the top plate 
and the heating coil; and 

a temperature detection unit for detecting a temperature of 
the buoyancy reduction plate, 

wherein the control unit sets the first predetermined thresh 
old value, which is adjusted to the temperature of the 
buoyancy reduction plate that is detected by the tem 
perature detection unit after the heating starts with the 
first heating output. 

12. The induction heat cooking device according to claim 9 
further comprising: 

a buoyancy reduction plate arranged between the top plate 
and the heating coil; 

a first temperature detection unit for detecting a tempera 
ture of the buoyancy reduction plate; and 

a second temperature detection unit for detecting a tem 
perature of the top plate, 

wherein based on a difference between the temperature 
detected by the first temperature detection unit and the 
temperature detected by the second temperature detec 
tion unit, the control unit determines whether or not the 
bottom surface of the cooking container is warped and 
sets the first predetermined voltage value, which is 
adjustable according to whether or not there is a warpage 
in the bottom surface of the cooking container. 

13. The induction heat cooking device according to claim 

wherein the control unit includes an input power integra 
tion unit for adding up an input power, 

wherein even if the monitored voltage difference signal has 
not reached the first predetermined threshold value, 
when an integration value of the input power, which has 
been integrated by the input power integration unit since 
the beginning of the preheating mode, becomes equal to 
or more than a predetermined power integration value, 
the control unit operates the notification unit to notify 
the user that the preheating is finished, and changes the 
operation mode to the waiting mode. 

14. The induction heat cooking device according to claim 
13, wherein the predetermined power integration value is 
adjustable. 

15. The induction heat cooking device according to claim 
14 further comprising: 

an input current detection unit for detecting a magnitude of 
an input current provided from a power source; and 

a heating coil current detection unit for detecting a magni 
tude of a heating coil current flowing in the heating coil, 

wherein at the start of the preheating mode, the control unit 
determines a material of the cooking container based on 
the detected magnitude of the input current and the 
detected magnitude of the heating coil current and sets 
the predetermined power integration value, which is 
adjusted to the determined material of the cooking con 
tainer. 
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